Clinical curative effect of electric acupuncture on acute cerebral infarction: a randomized controlled multicenter trial  by Wang, Chengwei et al.
JTCM |www. journaltcm. com December 15, 2014 |Volume 34 | Issue 6 |
Online Submissions: http://www.journaltcm.com J Tradit Chin Med 2014 December 15; 34(6): 635-640
info@journaltcm.com ISSN 0255-2922
© 2014 JTCM. All rights reserved.
CLINICAL STUDY
Clinical curative effect of electric acupuncture on acute cerebral in-
farction：a randomized controlledmulticenter trial
ChengweiWang, ZhongchaoWu, Ning Li, Yu Zhao, Fengwei Tian, Xi Zhou, ZhuxingWang
aa
Chengwei Wang, Ning Li, Yu Zhao, Department of Tradi-
tional Chinese Medicine Combined with Western Medicine,
Huaxi Hospital affiliated with Sichuan University, Chengdu
610041, China
Zhongchao Wu, Department of Acupuncture and Moxibus-
tion, Hospital of Acupuncture and Moxibustion Affiliated to
China Academy of Chinese Medical Sciences, Beijing
100700, China
Fengwei Tian, Xi Zhou, Zhuxing Wang, Research Institute
of Acupuncture and Moxibustion, Chongqing Municipal Tra-
ditional Chinese Medicine Hospital, Chongqing 400021, Chi-
na
Supported by Chongqing Municipal Planned the Sci-tech
Project (# CSTC, No. 2011AC5187)
Correspondence to: Prof. Zhongchao Wu, Department of
Acupuncture and Moxibustion, Hospital of acupuncture and
moxibustion, China Academy of Chinese Medical Sciences,
Beijing 100700, China. wutcm@sina.com
Telephone: +86-13693153329
Accepted: February 15, 2014
Abstract
OBJECTIVE: To examine whether electric acupunc-
ture can improve the daily life of patients with isch-
emic cerebral apoplexy at acute stage.
METHODS: A stratified-block randomized con-
trolled multicenter trial was designed for this study.
Totally 340 patients with acute ischemic cerebral
apoplexy were randomly divided into an electric
acupuncture group and a control group. In the elec-
tric acupuncture group, 170 patients were treated
with electric acupuncture and routine therapy, and
170 patients in the control group with routine ther-
apy alone. Major indexes for judging curative effect
were Barthel index at 3- and 6- months follow-up
visits and number of re-hospitalized patients. Mi-
nor indexes for judging curative effect were
change in the score for nervous dysfunction at 4
and 12 weeks follow-up visits and number of pa-
tients persisting in rehabilitation treatment with
acupuncture during follow-up visit.
RESULTS: Baseline data at the time of case selec-
tion between the two groups were similar. The
odds ratio (OR) was 0.92, and the 95% confidence
interval (CI) was 0.49-1.73 in disabled rate and 0.73
and 0.51-1.05 in the number of re-hospitalized pa-
tients in the electric acupuncture group at 6-month
follow up visit compared with the control group.
There was no difference in the score for nervous
dysfunction at the end of 12-week follow-up visit
between the two groups. The score for nervous dys-
function at the end of 4-week treatment in the elec-
tric acupuncture group was significantly higher
than that in the control group (P<0.05). The num-
ber of patients discharged from hospital who per-
sisted in rehabilitation treatment with acupuncture
in the acupuncture group was significantly higher
than that in the control group.
CONCLUSION: Using electric acupuncture to treat
patients with acute ischemic cerebral apoplexy can
effectively improve the nervous dysfunction scores
after 4-week treatment and their ability to deal
with daily life after 6-month follow-up visit. System-
atic treatment with acupuncture may also reduce
the number of patients with secondary apoplexy.
© 2014 JTCM. All rights reserved.
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INTRODUCTION
Cerebral apoplexy is the second major cause of human
death and an important cause of adult disability.1 It
was recently reported that 70%-80% of the 2 million
new patients with cerebral apoplexy annually in China
cannot live independently because of disability.2 Cere-
bral apoplexy and its sequelae belong to superior diseas-
es treated with acupuncture.3 However, recent studies
systematically evaluating the treatment of cerebral apo-
plexy with acupuncture have shown that although acu-
puncture can improve the nervous function of patients
with acute ischemic apoplexy, there is no definitive ref-
erence basis for clinical treatment of cerebral apoplexy
with acupuncture.4-6
In the present study, we adopted a prospective practi-
cal random control study using internationally accept-
ed indices of therapeutic effects to determine whether
electric acupuncture can reduce the disability and
long-term hospitalization rates in patients with acute
ischemic cerebral apoplexy.
MATERIALS ANDMETHODS
Subjects
Three hundred and forty inpatients at Chongqing Mu-
nicipal Traditional Chinese Medicine (TCM) Hospital
and Huaxi Hospital affiliated to Sichuan University
from March 2010 to March 31, 2012. This research
was approved by the ethical committee of Chongqing
Municipal TCM Hospital (No. #ZL2011002). All pa-
tients gave informed consent.
Randomization
A stratified-block randomized controlled multicenter
trial was designed for this study. Stratification was
adopped by Center. With the help of SAS statistical
analysis' PROCPLAN statements, the random code ta-
ble was obtained. According to the order of visit, each
case matched one random code. In this way patients
were randomly divided into an electric acupuncture
group (n=170) and a control group (n=170). Among
340 cases were 215 males and 125 females. There was
no obvious difference (P>0.05) in general baseline data
before treatment between the two groups (Table 1).
Inclusion criteria
Patient inclusion criteria were: (a) age 30-75 years; (b)
patients voluntarily accept the experiment and sign a
fact-knowing agreement; (c) patients conformed to the
standard for diagnosing cerebral apoplexy in Western
medicine,7 defined by the Oxfordshire Community
Stroke Project clinical division of patients with cerebral
apoplexy for the first time of pro-circulatory infarction;8
(d) patients conformed to standard for diagnosing cere-
bral apoplexy in TCM;9 (e) patients suffered from
acute cerebral infarction within 14 days since onset,
and (f) National institute of healthcare score (NIHSS)
score of 7-20.10
Exclusion criteria
Patient exclusion criteria were: (a) patients suffered
from disturbance of consciousness, (b) at the early
stage of disease, patients were treated with vascular
dredging (such as thrombolysis, arterial thrombecto-
my, super early stage thrombus extraction, or stand
plastic operation), (c) patients suffered from post-circu-
latory disorder, subarachnoid hemorrhage, cerebral
hemorrhage, cerebroma, brain trauma, or cerebral para-
sitosis, (d) patients suffered from secondary cerebral ap-
oplexy, transient cerebral ischemia, hemorrhagic cere-
Item
Sex (n)
Smoking (n)
Drinking (n)
Hypertension (n)
Diabetes (n)
Hypercholesterolemia (n)
Age（years)
Male
Female
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Group
Electric acupuncture treatment
106
64
98
72
58
112
73
97
63
107
54
116
65±10
41 (min), 75 (max)
Conventional treatment
109
61
95
75
62
108
79
91
59
111
58
112
64±12
40 (min), 75 (max)
χ2(or t)
0.05
0.04
0.12
0.29
0.11
0.11
0.98
P value
0.82
0.83
0.73
0.58
0.73
0.72
0.32
Table 1 Comparison of general data between the two groups (n=170)
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bral infarction, asymptomatic cerebral infarction, intra-
cranial abnormal vascular net disease, or lacunar cere-
bral infarction, (e) patients suffered from severe diseas-
es of the heart, lung, liver, or kidney, or carry a cardiac
pacemaker, (f) patients refused to be treated with acu-
puncture, (g) females in pregnancy or in lactation, (h)
patients suffering from mental disease, (i) before treat-
ment, evidence of dysfunction of limb activity caused
by lameness, osteoarthritis, rheumatoid arthritis, or
gouty arthritis that may influence nervous or function-
al examination, and (j) researchers judge patients with
poor obedience.
Therapy
In the electric acupuncture group, on the basis of con-
ventional treatment in Western medicine, we used the
traditional standardized text of acupuncture compiled
by apoplexy coordination group in the National '11th
5-year plan'.11-13 In the conventional control group, us-
ing the 'guide for diagnosing and treating acute isch-
emic cerebral apoplexy compiled by cerebrovascular
disease group under neurology branch of China Medi-
cal Association' (2007 edition),14 doctors at the medical
department of neurology treated patients conventional-
ly by reducing pressure, reducing lipid, reducing sugar,
treating coronary heart disease, and preventing and
treating complications. Patients without incompatibili-
ty took aspirin 100 mg once per day.
Patients in both groups accepted nursing care of good
limb posture and rehabilitation treatment on demands
of the doctor and family members. Treatments were re-
corded in detail.
Indexes for evaluating curative effect
The major index used to evaluate the curative effect
was the Barthel index (BI),15 which estimates the num-
ber of patients with independent ability of life. The mi-
nor indexes used to evaluate the curative effect were
the NIHSS (estimates clinical nervous dysfunction),
the number of patients re-hospitalized owing to cere-
bral apoplexy after discharged from hospital, and the
number of patients who continue accepting acupunc-
ture or rehabilitation treatment after discharge from
hospital.
Standard for judging curative effect and time of
evaluation
BI was estimated at 3 and 6 months after treatment.
The estimated score ≥75 was regarded as having inde-
pendent ability of life, while <75 was considered as ob-
vious disability or unfavorable prognosis. NIHSS ner-
vous dysfunction is evaluated before treatment, after
(28±3) days of treatment, and after 3-month follow-up
visit. Relapse of cerebral apoplexy was defined as re-ap-
pearance of nervous dysfunction at 4 weeks after first
onset of cerebral apoplexy. The number of re-hospital-
ized patients was recorded at 6 months after patients
were discharged from hospital. After being discharged
from hospital, patients can regularly accept acupunc-
ture or rehabilitation treatment no less than once per
week.
Statistical analyses
SPSS 12.0 (SPSS Inc., Chicago, IL, USA) software was
used for all statistical analyses. Measurement data are
expressed as mean ± standard deviation (SD). Analysis
of variance (ANOVA) was used to assess measurement
data. The χ2 test was used for enumeration data. OR
and 95% CI were used for main data on curative ef-
fects. P<0.05 was considered statistically significant. A
third person performed blinded estimation and statis-
tics of the curative effect. Follow-up visit occurred by
return visit, telephone, or going to the patient's home
for investigation.
RESULTS
In this study, 563 patients were preliminarily screened
and 340 patients were actually included (60.4% ).
Among those excluded were 31 patients aged over 75
years, 62 patients treated 14 days after acute stage, 52
patients with poor obedience, 27 patients refusing to
be treated with acupuncture, and 51 patients with dis-
turbance of consciousness. The procedure of this study
is shown in Figure 1. After 3-month follow-up visit,
nine cases dropped out in the electric acupuncture
group and 12 cases in the control group. After
6-month follow-up visit, three cases dropped out in
the electric acupuncture group and three cases in the
control group.
Among the 275 patients (80.88%) accepting rehabilita-
tion treatment (electric stimulation and rehabilitation
exercise) during hospitalization, there were 127 cases
(74.71% ) in the electric acupuncture group and 148
cases (87.06% ) in the control group. Estimations of
Barthel index (BI) at the 3- and 6-month follow-up vis-
its are shown in Table 2. At the 3-month follow-up vis-
it there was no difference [P=0.398, OR=1.078, 95%
CI (0.686, 1.694)] in patients with BI score >75 who
were able to take care of themselves between the two
groups. After the 6-month follow-up visit, there were
more patients with BI score >75 who were able to take
care of themselves in the electric acupuncture group
than that in the control group [P=0.000<0.05, OR=
5.852, 95% CI (3.459, 9.901)].
The comparison of score for nervous dysfunction be-
tween the two groups is shown in Table 3. Before treat-
ment, there was no statistic difference (P>0.05) in NI-
HSS between the two groups. After the 4-week treat-
ment, improvement in the electric acupuncture group
was greater than that in the control group (P<0.05).
After the 12-week follow-up visit, there was no differ-
ence (P>0.05) between the two groups.
The comparison of re-hospitalized patients and those
accepting acupuncture or rehabilitation treatment be-
tween the two groups is shown in Table 4. At 6-month
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Figure 1 Flow chart for this clinical research study
NIHSS: national institute of healthcare score; BI: Barthel index.
563 screened patients
340 included
patients
223 cases
excluded due to
not conforming
to inclusive
standard of age,
illness course,
poor obedience
and to fear of
acupuncture
Random
number, random
envelope,
random
distribution
170 cases in control group170 cases in electric acupuncture
group
Indexes for curative
effect:
BI score, re-hospitalized
patients, patients
persisting in treatment
340 cases completed
4-week treatment
Indexes for curative
effect:
NIHSS
319 cases completed 12-week
follow-up visit Indexes for curativeeffect:
NIHSS score for nervous
dysfunction, BI score
313 cases completed 6-month
follow-up visit
Time
(months)
3
6
Group
Electric acupuncture (n=161)
Control (n=158)
Electric acupuncture (n=158)
Control (n=155)
BI≥75
(n)
63
59
132
72
BI<75
(n)
98
99
26
83
OR
1.078
5.852
95% CI
Low
0.686
3.459
Upper
1.694
9.901
P value
0.398
0.000
Table 2 Comparison of BI at 3- and 6-months follow-up visit
Note: BI: Barthel index.
Group
Electric acupuncture (n=161)
Control (n=158)
t
P value
NIHSS score
Before treatment
9.2±2.1
8.9±2.4
1.29
0.19
28±3 days of treatment
4.2±1.9
6.4±2.8
3.11
0.002
12-week follow-up visit
3.3±1.0
3.5±1.5
1.19
0.23
Note: NIHSS: national institute of healthcare score.
Table 3 Comparison of score for nervous dysfunction between the two groups (n=170, xˉ ±s)
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follow-up visit, there was a significant decrease in num-
bers of re-hospitalized patients due to cerebral apo-
plexy in the electric acupuncture group compared with
the control group [P=0.004, OR=0.270, 95% CI
(0.127, 0.573)]. The number of patients persisting in
acupuncture or rehabilitation treatment in the electric
acupuncture group was significantly higher than that
in the control group [P=0.000<0.05, OR=11.969,
95% CI (6.873, 20.844)].
Analysis of safety
The distending pain felt by five of 170 patients treated
with electric acupuncture at the acupunctured site was
alleviated after taking a rest without other adverse reac-
tion.
DISCUSSION
The overall finding of the present study was that a clin-
ically relevant regime of acupuncture provided a benefi-
cial effect for treatment of patients with cerebral apo-
plexy. The research mainly adopted practicable pat-
tern16 with its experimental conditions being closer to
real clinical environment than those of explorative clin-
ical experiment. The recipe and manipulation pre-
scribed by acupuncturist according to illness condition
and other treatments were really recorded.
We selected the disability rate and long-term hospital-
ization rate as indexes for assessing curative effect at 3-
and 6-months after cerebral apoplexy and acupuncture
treatment. As approximately 95% of cerebral apoplexy
patients exhibit impaired nervous function by 11
weeks after onset, we assessed NIHSS as a minor index
for evaluating the therapeutic effects of acupuncture at
4- and 12-weeks after onset.17,18 We found that despite
no obvious difference in improvement of BI and NI-
HSS after 3-month follow-up visit between the two
groups, the BI after 6-month follow-up visit and NI-
HSS after 4-week treatment in the electric acupuncture
group were more obviously improved than those in the
control group, similar to that previously reported for
treatment of cerebral apoplexy with acupuncture.19-21
Further, the number of patients persisting in accepting
acupuncture or rehabilitation treatment within
6-months after onset in the electric acupuncture group
was more than that in the control group, while the
number of re-hospitalized patients in the electric acu-
puncture group was reduced.
Overall, our data suggest that electric acupuncture to
treat acute ischemic cerebral apoplexy can effectively
improve NIHSS score after 4-week treatment and life
ability after 6-month follow-up visit. Moreover, system-
atic acupuncture may contribute to the reduction in
the number of patients with secondary apoplexy and to
the construction of acupuncture discipline in specific
treatment of specific disease. We believe that electric
acupuncture may improve nervous system transmission
to enable patients to promote self restoration, and that
although nervous function is no longer obviously re-
stored after 11-week treatment,22 patients treated with
acupuncture are more able to persist in accepting sys-
tematic acupuncture or rehabilitation treatment after
discharged from hospital. The acupuncturist is the
teacher that passes knowledge on disease and rehabilita-
tion to the patients, and thus plays a role in enhancing
the life ability of patients and preventing relapse.23,24
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